Subchronic exposure to arsenic disturbed the biogenic amine neurotransmitter level and the mRNA expression of synthetase in mice brains.
Little is known about the influence of arsenic (As) exposure on monoamine neurotransmitters and the underlying mechanisms, although arsenic toxicity on the central nervous system has been well documented. In the present study, the levels of norepinephrine (NE), dopamine (DA), and 5-HT were determined by high performance liquid chromatography in the cerebrum and cerebellum of mice exposed to 1, 2 and 4 ppm As2O3 through drinking water for 60 days. The ultra-structural change of vesicles in the synapses of mice brains was observed by transmission electron microscopy; the mRNA expressions of dopamine beta hydroxylase (DBH), tyrosine hydroxylase (TH) and tryptophan hydroxylase (TPH) as NE, DA and 5-HT synthetases were quantitatively assessed by real time reverse transcription-polymerase chain reaction. It was shown that the concentrations of NE, DA and 5-HT in the cerebrum or cerebellum of mice exposed to As were significantly lower than those in the control group. The number of synaptic vesicles significantly decreased in the brain of mice exposed to As. Moreover, the expressions of TH, TPH and DBH genes were significantly lower in the brains of mice exposed to As than those in the controls. These results suggested that subchronic exposure to As might decrease the concentrations of the three monoamine neurotransmitters in the mouse brain and downregulate TH, TPH and DBH gene expressions. It was also indicated that the decreased concentrations of the three monoamine neurotransmitters in the brain might be related to the down-regulated gene expressions of these synthetases by As.